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Cytological studies on artificially gynogenetic Haliotis diversicolor
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Xiamen University, Xiamen 361005, China;
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Abstract : To obtain useful information about the mechanism of the artificial induction of gynogenesis in
Haliotis diversicolor, we observed the cytological images of diploid control group, triploid group, haploid
gynogenetic group and diploid gynogenetic group during meiosis and first cleavage. After being incorporated
into the egg cytoplasm, the UV-irradiated sperm nuclei could activate eggs to complete meiosis, and sperm
nuclei discondensed gradually, liquefied and expanded. Most sperm nuclei eventually developed into the
male pronuclei, just like the normal sperms, except that sperm nuclei in a few zygotes kept dense
throughout the fertilization process. Dense chromosome body (DCB) was seen at the nuclear area during
the prophase of first mitosis, and in the middle of spindle at metaphase of first mitosis. At completion of
cytokinesis of first cleavage, the DCB was seen in the cytoplasm of one of the two blastmeres near the
cleavage furrow. In the cytochalasin B-treated group, both sets of female chromosomes hold in cytoplasm

for chromosomes segregated as in normal zygote but the cytoplasm division was inhibited, formed two
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chromatin bodies and eventually developed into two pronuclei.

Key words ; Haliotis diversicolor; gynogenesis; cytology; UV-irradiation; cytochalasin B
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Fig.4 Frequency distribution of chromosome numbers in larval cells in experiment and control groups

N-2n. ZR AR A N-3n B FEHEM ; Gn B 2R R T BFEERMH ;G20 B2 R T FikA
N-2n; diploid control; N-3n: induced triploid group; G-n. induced gynogenetic haploid group; G-2n: gynogenetic diploid group
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Plate T The process of meiosis and cleavage in the developed eggs

of Haliotis diversicolor
LRZZHEEN; 2. AU 3. 5B — RO BUEH; 4. B— BB DBERE; 5. B R BTH; 6. FRERGRARN; T 8T
BRI 8. T IR ALENEE; 9. MERRIEURE; 10. MEMEFARRA S5 1. B — R A LA RPH; 12. -G LATERH
CH: Jefafk; FPN: ML JFAL ; MPNBEVEIEAL; N 41A%; Pb 1. 55 —4R{k; Pb 2. 55 4R 4%K; SN AL, SP.4i%E(R; S: BEX; ZN: & F
%o AR =10 pm
1. unfertilized egg; 2. a sperm nucleus incorporated into the egg cytoplasm; 3. anaphase of meiosis [ ; 4. telophase of meiosis I ; 5. metaphase
of meiosis I ; 6. telophase of meiosis II ; 7. sperm nucleus moving into deep cytoplasm with a star ahead; 8. a forming male pronucleus; 9. two
adjacent pronuclei with two stars; 10. two merged pronuclei; 11. metaphase of mitosis I ; 12. telophase of Mitosis [
CH chromosome; FPN;female pronucleus; MPN; male pronucleus; Nnucleus; Pb 1.first polar body; PB 2 .second polar body; SN:sperm
nuleus; SP:spindle; S:star; ZN:zygotes nucleus. Scale bar =10 pm

BRI UV RXESFHEREHIPFHAMFEE(G 4A)
Plate I The cytological characters of the eggs activated by genetically

inactivated sperm with UV in Haliotis diversicolor ( G-n group)
L MERRE IR s 2. R 2 B4 RSB 3. S — R L0 RAH; 4. 55— B HETHIK DCB; 5. 55— H LA REM; 6.5 —
KELD B IEH
FPN: B AR ; MPN: B ; DCB IR BRI F/ME . HAIR =20 pm
1. female and male pronuclei; 2. dense sperm nuclei at pronuclear phase; 3. prophase of first mitosis; 4. DCB at prophase of first mitosis; 5.
mid-anaphase of first mitosis; 6. late anaphase of mitosis

FPN :female pronucleus; MPN : male pronucleus; DCB :dense chromosome body. Scale bar = 20 pm

BRI CBi#FS#EHETIPNAMFRFE(N-3n 4)
Plate I The cytological characters of developed eggs treated

with CB in Haliotis diversicolor( N-3n group)
L REBENTT, GELER; 2. BB RERARE TP 3. ZMERHFE; 4. R EE
CH.Jefafk; PB 1. 55—MRik; CB: R/ ME; PN - JFA%; Sp:4isdik. HAIR =20 pm
1. sister chromatid just segregated, but the spindle disappeared; 2. two segregated chromatin body were retained in the egg at telophase of
Meiosis 1T ; 3. three pronuclei in an egg; 4. tripolar spindle
CH :chromosome; PB 1:the first polar body; CB :chromatin body; PN :pronucleus; Sp:spindle. Scale bar =20 pwm
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